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Translation-125-1 Against IXi Agreement No. FD 3-5839 (ltali:U.-
English) Center of Applied NiL.dry Nuclear Energy - (C.A.N.E.IV.
S. Piero a Grado (Pisa). Labor.:.ory of Radiopathology and Vygifti ,f

Radiations. (Dir,,. t:or: Professor Arghitti)

STUDIES AND EXP..R i', TS OF RADI(HICROBIOLOGY
I1. Topographic,3istribution ,,," the Staphylococcal Enterotoxin Labelled

I I in Responsve Animals (young cats)

(C. Arghittu, L. Lcnzerini and M. Rossi-Torelli)

The staphylococcal enterutoxin (E.S.) has recently been puri-
fied by Bergdol, Sugiyana and X.ck (2). Its molecular weight is
24,000 and its chemical composicion includes seventeen aino-acida the
most abundant of which are aspartic acid, lysin and thyroxin.

Pure staphylococcal enter-otoxin is endowed with antigenic proper-
ties and therefore yields, with the corresponding anti-serum, a series

of precipitates which can be ze discernable by means of the technique
of Oudin and Ouchterlony.

The points of attack oi staphylococcal enterotoxin on sensitive
animals are poorly known. The mechanism of action oi the enterotoxin in
provoking the gastroenteric syndrome has not yet been clarified sufficient-
ly to say whether it is in the form of a stimulus of the central nervms
systm, or a peripheric stimulus at the level of the gastric and in-
testinal mucous.

As a result, it has appeared useful to start # series of tests
and experiments using an enterotoxin marked with various radio-
isotopes, in rw attempt to contribute to the study of this problem wieb
ia-still unsolved. L& this £f:rc exp eimeantwe refer to he resultsachieved when using enterotoxn marked with .

MATERIALS AND METHODS

Enterotoxic staph:lococci stock

We ha-ve used in our experiment stock No. 243, t'hich had been

kindly provided by Dr. Casman, -Z the Food & Drug Administration in
Washington, D. C. That germ h.-c been isolated from a hotbed of enteritis
and had appeared particularly coxigenous in many biological toxigenty

tests which we carried out on young cats.

Culture filtrates of stock 243, treated at 1000 during 30 minutes,
and inoculated intraperitoneally, have constantly coused vomting s
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diarrhea followed by a st&ate of 6epressio1 among a high percentage
of the inmwulgstd kittens.

GuiSltutmiu and Productior. ol- cnterotoxin

We have used a liquid ground constituted as follom: Becto
Casamino Acids (Difco) 15 gr.-: N icot inic ac id 0. 00123 Sr. ; Thinning
0.00005 Sr.; and glucose 2.25 gr. per liter. The li""$" ground was
poured into 10 liter Pyrex glass Vats VIiiCli had beOL tiliged Lia
autoclave during 30 minutes. The seeding of the vats with fresh
culture of 12 hours deveioped in broth made from heart aw brain..
'Incubatin La thermostat at 37o -3er 5 gg. with contimus agitatiom

!of the cultures with pellets, and with a contiumous flew of a gas
mixture masde up of WX7 oxygen and 10% carbon aubydride. Courri-
fugation and filtration of cultures by Seitz. Treamet of the float-
Lug part at 1000 during 30 minutes.

Furlficati~o o entgrgigin

We hove followd the method described by Bergiol snd his col-
leae (2), moifying it the first time as follows:

- 20 liters of bacterial filtrate (the germs have beem rrnwued by
filtering throgh Seitz) have been treated for 30 ministes at 1000.
We have them added to it, drop )y drop, H2 S(41U until a Ift p5
a6triumi Netaphepate of 3.3, controlling mesimiile the tomerature

of the mixture so that it should not surpass lot At the edof this
operatiom, we added for each lite3r of mixture 5 Sr. of lyf I super
cell whereupom the suspension was submitted to stirring durig 1 hou
at (i. The suspension was Collected by filtrattim evr a layer of
RyfLO super cell (I p.Iliter) at a romperature of 0. IMe Foci-
pitate has bess @Ktracted La three separate extractions with a coital
of 5 cco f NMUW% 0.I por cac.. pma of ilyflo used.

la the sesei an- third rtime the method of bergol s followd
alsely. After precipitation witi' ethaol it has met been possible
ultimately to purityr staft~lococcal enterotmime become the amuns of
the o~ete Obeh hA boom obtained was too mall.

Taol1o 2
Respn". of the Cats to the Aministration of Partially Furitted later*-

toxin Preration*

softi prC Sas treated Dedpertsmlly (vomiting,

Destrl filtrotor

30, a M*C W9 4e IOU
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Table 2 jogtinued z-1ac mbro A I. t*MRepn

Semle pro..eins treated ze3pritoea1Ily (vomultn,

Eluted hyflo Super Cell
dialized against
distilled 1120 471 4 4 cc ion

Eluted alumina colum
dialized against
distilled 1120 37 4 4 ce IMW

Precipitate with alcohol
dialized against
distilled 820 9.25 4 4 cc 100%

Marking initerotoxin with 1 131

The lyphLIated sample of cnterotoxin has been brogt beck in
suspens ion wiffia stopped solution of sod iu phosphate adhas bae.
marked with I according to tit technique described by Gilmr and
colleagues (3). The amount o: L employed was 1 me. After the last
period of the process &ad after 6-11c dialises, the radioactivity of the
sasple has bee" measured by ricans of a perforated sciatillmater and was
foed to be 1,00,000 c/o per cc. it is interplling to atress the fect
that the process of marking ente Otoxin with IAJ ban not altered the0 specific property of the toxin, inasach as all'the cats imsulated with
marked exterotsia have som vitaiin two heurs of the Lajoeti... repeated
vomitia aid diarrhea.

10 young cats were used, wmwoe average vei~ht was 1531 gro ad
whos were divided into five groufls of two animals. The small somber of
anianls in each group was laperazive because of the ntable difficlty
ot finding simltaneously a substantial numer of yn sets. Is aec
group one c"t was injected In traper ices"aI y with 4.6 toof mwarkd
enterenia contining a radiooc &.ivity of 4,640,000 */a, %&its the 1W
cat, whto served as control saim.1 , was injected with -!ties of IL5
centaining equ activity. The groups we pot to death 1/2 hour,
1, 2, 4, 24 bours after che inoculation. The follii eatractims
were effected frin am cat: blood,* emcephaloe, stomach, thin intimation,
liver, splee, wmaprwal capsules. kideys. ThM radioactivity of
samples of single, acess mes determined in a pwreed eciatillator
aemeeted with a elyer of imusas. Is order to be able to so*
better the dia aribtte of eaterettia i% the yere secins 9of

3.



cemtzal nervous system. the .o&lowing determninations were constantly
follevwed there: one in the telcceplialon, one in the eesencephalos,
am in the bridge and bulb an~d one in the cerebellum. The radioactivity
is the single eigs. ad tissues, expressed in shots gi/nis. and in
poriseenge of the injected dose is given in the following table.

Radioactivity of Various Org.ins of Animals Treated with Marked Taxi"
and of hAsinala Sorving as Controls Sacrificed at Various Intervals

After tbe Inoculation

lot grouap (1/2 hours after inoculation)

am/r of injecLed Wr 2o n
dose lected d

31ec4 7270.4 1791 0.21
Teloeepbales 245 0.0024 2435 ,0.0239

Nesoepheles 229 0.0022 835 0.0022
Dridgs a bulb 249 0.0024 1405 0.0138OCorebellem 224 0.0022 1822 0.016
Thyrid 1910 0.018 * 7089 0.069
lw 1732 0.017 I50M 0.144
newt 1542 0.015 0"9 0.06
stsmesh 11185 0.11 48.&8 0.476
This istestiss 39N 0.039 13757 0.135
Liver 6130 0.06 13624 0.134
splofm 9110 0.069 12870 0.125
Kinys 13256 0.13 14641 0. MA
suprreals 34578 0.34 13508 0.133

kim.w 10578 0.1 1914 0.0106

*ULTS XM DISCUM5 IO

Obseving the data shown on the table and the menste of radio-
activity io foosIis of tim for any single @rgam. or tissue, tIshe result
from the grphs shws here, the follviag is niced:

1. The randioactivity of Lhe controls, at the various periods of the
experhmes*, is notably hi.~ns chan the radioactivity of the "ato treated with
astaroenis., is aluset all the orgaas and tissmoe. hich, wer oeesdared,
isat is the kdas ad Ln the suprarsi capeals. This highr radio-
activity of thes essitrols mest be attributed to a awe rapid aboobites, andOto a sne ra pid dimauibstion of the radistive Zodss. vbieh, is this
Sno of onimls, is fires is the pritsa Sewit, *ile in tde group
ed in~mla i-w had bow bouted, that is tim) tied to the bfd soimi.
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of eataratoxin, which is abso -occ. slowly

That interpretation is in~ coniorpsity with the course of the
curve of total absorbtion, ex,'brcsiced in percentage of the injected
dose, in the groups of animae' i 6Oh of those treated with enterotomin and
of those kept as controls. (:_-ipi. No. 5 shows clearly that the ahsobtiaa
and the distribution in time oi radioactivity, in animals of the first
group, are slower and more unt'iorm than inl the case of those of the seceid
group (controls) in whm a ra.-ic rise of radioactivity took place ad me.
followed by a rapid fall in r.;icactivity.

It soeem then that findir , a high level of radioactivity in the
kidneys and in the suprarenal calisules of the animals treated with enter*-
toxin is particularly significant, inasmuch &a it appears to indicate
a specific localization of thc eriterotoxin in those two organs, which
would thtas take the role of targets or points of attack of the vo.
The hypotension, the dejection rind the proscration which alway& accompmw
the other symptoms which charaCterize the Sastro-enteric syndrm of mtw*'

* toxin, could be the expression of an acute insutficimoy of supt-aremal
capsules caused by the localization and by the attack oi thme tmfima.

2. Radioactivity at the level of gastric mcous and the mous of
the thin intestine, is very high bhoth in the controls mid in the treated
animals. That phenomenon is expiained with the normal wietablic emp-isat
of the Iodine, which is normally eliminated through the gastreenteric

mucous mmrane.

3. The radioactivity ol Ole encephalic mass is acarce ad uini-
formly uistribuzed in the two groups of animals. It seen possible to de-
Ato from this observation that Lhere are no special enacephalic zones sad
centers where the entorotomin woA14 be localixed and where it wold exercise
its specific action (unless one (toes not wish to suppose that oterotaxia
Would act in miSima 40oses1 On CerL.iin recipients). The soutic ef fact,
which is the main and the most characteristic of the effects of eatero-
toxin, would then have to be attributed to an action of peripheric *tiini
lation at the level of patrointesr iual mucous ras rather than to a
central stimualation action at the level of the epbalitic centers of
vemiting.

The results we have expounided are not final. ?bey used ulterior
controls asi repeated conformity. It is our intention, therefore, to
teatime war experissata, repeating the study of the distrbution of esate-
tosl. wored with ether radioisotopes.
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